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Abstract. The study was carried out to investigate the pesticide residue (OP & CB) of 
vegetables in Lamjung, Tanahun, Chitwan, Dhading and Kavre districts of Nepal by RBPR 
method. The experiment was conducted in the Rapid Pesticides Residue Analysis (RPRA) 
Laboratory of Kalimati, Kathmandu under Plant Protection Directorate, Ministry of Agriculture 
Development. Total 37 vegetable samples were collected between March-April and analyzed by 
RBPR procedure develop by TARI; Lamjung (10), Tanahun (7), Chitwan (9), Dhading (7) and 
Kavre (4). Out of 37 samples analyzed, all samples were found in an acceptable limit of 
consumption i.e. Green level (<35%). After the establishment of RPRA lab, pesticide residue of 
Carbamate and Organophosphate is reduced. Either the vegetables grower used other pesticide 
than Carbamate and Organophosphate or they reduce the level of pesticide used.  
 
Keywords: Carbamate, Organophosphate, Pesticide, Rapid Bioassay for Pesticide 
Residue 
INTRODUCTION 
 
Vegetables are an essential part of a healthy diet as it is an important source of 
vitamins and minerals. Vegetables contain a great variety of other phytochemicals, 
some of which have been claimed to have antioxidant, antibacterial, antifungal, 
antiviral and anti-carcinogenic properties (Gruda, 2005). Vegetables contribute 13.54% 
in the national AGDP of Nepal (CBS 2010). Vegetables are grown in an area of 
246392 (ha.) and has production & yield of 3301684 mt. & 13400 kgha -1 (MOAD 
2013). Vegetables holding households are 69.3% of the total households in Nepal. Out 
of the total households there were 71% households with vegetable holdings in 
Mountains, 78% in Hills and 64% in Tarai (CBS 2010). Due to the comparative 
advantage, tremendous opportunity and high demand vegetables holders are increased 
day by day and for its product and profit maximization, most of farmer used new 
technology with the high fertilizer and pesticides. Annual import of pesticides in Nepal 
is about 211 t a.i. with 29.19% insecticides, 61.38% fungicides, 7.43% herbicides and 
2% others (Sharma et al., 2012). The proportion of vegetable growers using pesticides 
increased from 7.1% in 1991/92 to 16.1% in 2001/2002 (CBS, 2006).  
With the increased used and import of pesticides, Nepalese farmers have a 
preference for highly toxic insecticides with broad-spectrum activity, which result in 
immediate knockdown of pests (Neupane, 1995). Almost more than a half (53.3%) of 
vegetable growers picks the vegetable at the interval of 0-4 days after the application of 
pesticides (Shrestha et al., 2010). Consumption of those vegetables leads to the impact 
on human health, society, environment, wildlife, water habitats, soil fauna and flora, 
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plants and overall bio diversity. For the determination of Carbamate and 
Organophosphate pesticide residue, Rapid Bioassay for Pesticide Residue is the 
method developed by TARI as a low-cost alternative to chemical analysis to achieve 
quick test results for pesticide residues in order to protect local consumers from 
pesticide contaminated fruits and vegetables. 
 
MATERIALS AND 
 
  
 The experiment was conducted in the Rapid Pesticides Residue Analysis 
Laboratory Kalimati, Kathmandu of Plant Protection Directorate and Ministry of 
Agriculture Development. Sample collection (
300g) were done by random sampling from Lamjung, Tanahun, Chitwan, Dhading and 
Kavre. Collected sample were enclosed in a polythene bag (White) and transport 
within a day. Each laboratory sample was allocated with the unique re
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METHODS  
 
Maximum 1-2 kg & Minimum 250-
ference code for 
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the proper identification and handling and analyzed before any deterioration occurred. 
Then, prepared sample were subjected to laboratory analysis and analyzed by RBPR 
procedures of Rapid Insecticide Residue Assay develop by TARI. Data was presented 
by using Microsoft Excel 2010. 
 
RESULTS AND DISCUSSIONS 
 
 Residue level of pesticides in Cauliflower  
Out of the Cauliflower of 5 districts analysed, all samples was found to be in 
acceptable level of consumption i.e. Green Level (<35%). Within the green level, 
Maximum level of Carbamate residue was found in Tanahun (10.775%) followed by 
Lamjung (9%) and minimum level was found in Kavre (1.51215%). Whereas, 
maximum level of Organophosphate residue was found in Dhading (11.1974%) 
followed by Tanahun (7.1345%) and minimum level was found in Kavre (0.384%).  
 
According to RPRA lab at Kalimati, out of 14 samples analyzed in Shrawan 
month (2071), out of 8 samples all samples was found in green level. K. Mandal et al 
2010 also reported that fifty samples of cauliflowers were collected from intensive 
vegetable growing areas in Punjab during 2007–08 to determine the magnitude and 
frequency of pesticide contamination, none of the samples were found to contain the 
residues of insecticides above their respective maximum residue limits (MRL). 
 Residue level of pesticides in Cabbage 
Out of the Cabbage of 5 districts analysed, all samples was found to be in 
acceptable level of consumption i.e. <35%. Within the green level, Lamjung was found 
as a maximum level of Carbamate residue (6.7064%) containing district followed by 
Kavre (5.63085%) and Chitwan (0.36%) was found as a minimum level of carbamate 
residue containing district. Similarly, Kavre was found as a maximum level of 
Organophosphate residue (3.391%) containing district followed by Dhading 
(3.34095%) and Lamjung (2.4619%) was found as a minimum level of 
Organophosphate residue containing district. 
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According to RPRA lab at Kalimati, out of 5 samples analyzed in Ashadh 
month all samples were found in acceptable level (Green <35%). Similarly, in Shrawan 
month out of 4 samples all samples was found in green level. Chang Yen et al 1999 
also reported that out of 18 sample of cabbage analyzed none of the samples were 
found to contain the residue level exceeding the
 
 Residue level of pesticides in Tomato 
Out of the Tomato of 5 districts analysed, all samples was found to be in 
acceptable level of consumption i.e. <35%. Within the green level, Maximum level of 
Carbamate residue was found in Dhading (10.
(7.7669%) and minimum level of Carbamate residue was found in Chitwan (3.6615%). 
Similarly, maximum level of Organophosphate residue was found in Lamjung 
(6.1919%) followed by Dhading (2.97425%) and minimum level of Organophosph
residue was found in Chitwan (1.0952%). 
 
 
Chang Yen et al 1999 also reported that out of 10 samples of tomato analyzed 
none of the samples were found to contain the residue level exceeding the MRL level.
 Out of the 37 samples analysed, all samples w
of consumption i.e. Green level (<35%). Koirala et. al. 2010 also reported that out of 
25 samples was analyzed using the Test-kit; however, the result showed that no 
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pesticides were detected in the test samples at the detec
Yen et al 1999 also reported that out of 17 samples analyzed no sample was exceeding 
the MRL level. Kumari, B. 2008 concluded that residues of none of the pesticides 
exceeded their respective maximum residue limits. 
 
Residue level of pesticides in all Samples
  
  Abbreviations 
%-Percent 
a.i.-Active Ingredient 
AchE-Acetyl-cholinesterase 
AGDP-Agricultural Gross Domestic 
Product 
ATCI-Acetylthiochlorine Iodine 
CB-Carbamate 
DTNB-5, 5’ – dithio-bis (2-nitro-benzoic 
acid) 
 
CONCLUSIONS
 
RBPR is fast, easy and cost effective method for residue analysis of Carbamate 
and Organophosphate pesticides. Out of 37 samples analyzed, all samples were found 
in an acceptable limit of consumption i.e. Green level (<35%). It could provide new 
revenue for the other pesticide used pattern than Carbamate and Organophosphate. 
Either the vegetables grower used o
Organophosphate or they reduce the level of pesticide used.
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